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Abstract 



We analysed the typical features of primary small cell carcinoma of the 
esophagus (SCCE) with emphasis on occurrence, behaviour, outcome 
and treatment options. This metaanalysis was aimed at collecting and 
analyzing information from international studies about handling this 
disease. This seems necessary due to the rarity of this disease. Studies 
were acquired from electronic databases and reference lists. We finally 
analysed 313 patient cases from the literature with oesophageal SCC. 
A data extraction was accomplished referring to 13 evaluable features 
that are described in the "methods", whereof 7 were analyzed with 
univariate and multivariate tests. Three hundred thirteen cases were 
analyzed, 109 patients (35%) had limited stage (LS), whereas 167 
(54%) had extensive stage (ES). There is no information about the re- 
maining 35 patients concerning the stage. Univariate and multivariate 
analysis showed only age (<50 years vs. >50 years, HR 1.024; 95% CI 
1.000-1.041, P<0.0001) and disease stage (LS vs. ES, HR 4.884; 95% 
CI 2.572-9.27, P<0.0001) as significant prognostic factors. There also 
was a statistically significant difference in survival between those pa- 
tients who received therapy compared to those who only received best 
supportive care (11.6 months vs. 0.8 months, HR 0.093, CI 95% 
0.053-0.16, P<0.001). In this first multivariate analysis for SCCE we 
show that SCCE is an aggressive type of tumour with a shorter survival 
rate compared to its counterpart from the lung. It is demonstrated that 
only disease stage (limited vs. extensive stage), age (<50 years vs. >50 
years) and therapy are independent significant predictors of prognosis. 
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Zusammenfassung 

Gegenstand unserer Untersuchungen war die Erhebungtypischer Eigen- 
schaften des kleinzelligen Osophaguskarzinoms mit Berucksichtigung 
des Auftretens, des Verlaufs, der Auswirkung und der Behandlungsop- 
tionen. Ziel unserer Metaanalyse bestand darin, Informationen aus in- 
ternationalen Studien, die sich mit dieser Krankheit befassten, zu 
sammeln und auszuwerten. Dies scheint notwendig aufgrund der Sel- 
tenheit der Krankheit. Die verwendeten Studien wurden von elektroni- 
schen Datenbanken und Referenzlisten ermittelt. Insgesamt wurden 
313 Patientenfalle miteinem kleinzelligen Osophaguskarzinom aus der 
Literatur ausgewertet. Die erhobenen Daten beziehen sich auf 13 
auswertbare Kriterien, die in den „Methoden" beschrieben sind, wovon 
sieben Kriterien mit univariaten und multivariaten Tests untersucht 
worden sind. Von 313 analysierten Patientenfallen waren 109 (35%) 
Patienten im limitierten Stadium der Erkrankung und 167 (54%) im 
ausgedehnten Stadium. Uber die ubrigen 35 Patienten sind keine Infor- 
mationen bezuglich des Stadiums bekannt. Univariate und multivariate 
Analysen zeigten nur das Alter (<50 Jahre vs. >50 Jahre, HR 1.024; 
95% CI 1.000-1.041, P<0.0001) und das Krankheitsstadium (LS vs. 
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ES, HR 4.884; 95% CI 2.572-9.27, P<0.0001) als signifikante progno- 
stische Faktoren. Ebenfalls gab es einen statistisch signifikanten Unter- 
schied in derUberlebenschancezwischenjenen Patienten,dietherapiert 
worden sind, und jenen, die auSer bestmoglicher unterstutzender Fur- 
sorge nicht therapiert worden sind (11,6 Monate vs. 0,8 Monate, HR 
0.093, CI 95% 0.053-0.16, P<0.001). In dieser ersten multivariaten 
Analyse fur das kleinzellige Osophaguskarzinom zeigen wir, dass diese 
Form des Krebses eine sehr aggressive Form ist, die mit einer kurzeren 
Uberlebensrate einhergeht verglichen mit seinem Pendant, dem klein- 
zelligen Bronchialkarzinom. Es wurde gezeigt, dass nur das Krankheits- 
stadium (limitiert vs. ausgedehnt), das Alter (<50 Jahre vs. >50 Jahre) 
und die Therapie als Kriterien eigenstandige, signifikante Anzeichen 
fur eine Prognose sind. 



Introduction 

Primary small cell carcinoma of the esophagus (SCCE) is 
a rare tumour with aggressive behaviour and poor pro- 
gnosis. It was first described by McKeown in 1952 [1]. A 
review from Japan cites the prevalence of these rare tu- 
mours from autopsy and surgical material to be 2.1% of 
all esophageal tumours [2]. In the United States a lower 
incidence of 0.5% has been reported [3], [4]. Although 
most small cell cancers are located in the lung, they can 
occur in other sites of the body e.g. in the pharynx, rectum 
[5], sublingual gland, thyroid gland, pleura, liver [6], larynx 
[7], trachea [8], salivary glands [9], stomach [10], pan- 
creas [11] and prostate [12] and in our case in the eso- 
phagus, since the origin cell types of this tumour are 
considered to be a type of neuroendocrine cells, which 
can be found in many organs. The SCCE is histological 
indistinguishable from its counterpart from the lung, but 
it is generally recognized that SCCE is distinct in terms of 
clinical behaviour and response to chemotherapy as well 
as to radiotherapy, since the clinical course is much more 
aggressive and the response to therapy is poor because 
in most cases the tumour has metastasized at the time 
of diagnosis. Compared to a reported median survival of 
approximately 10-14 months and a 5-year survival of 
approximately 2-8% for small cell lung cancer, the sur- 
vival rate of patients with SCCE is lower [13]. Considerable 
controversy still exists regarding its histogenesis and its 
existence as a specific entity [14], [15], [16]. Some invest- 
igators postulate that a totipotent primitive cell serves as 
the common precursor for squamous cell carcinoma, 
adenocarcinoma and small cell carcinoma of the esophag- 
us [17]. There is neither information about the genetics 
of SCCE nor about risks associated with positive family 
history. One reason for the coexistence of small cell car- 
cinoma, squamous cell carcinoma and glandular elements 
in the same lesion is that small cells have the potential 
for further differentiation into either mucin-producing or 
keratin-forming cells [18]. Besides, SCCE can also arise 
in Barrett's esophagus [19], [20]. Another viewpoint is 
that the SCCE's origin is from neuroendocrine cells of the 
submucosal gland or stratum basal, i.e. the major (amine) 
precursor uptake and decarboxylation cells (APUD; [21]). 
The presence of neurosecretory granules is not necessar- 
ily indicative of a diagnosis of SCCE. In previous retrospect- 



ive reviews, argyrophilia by Grimelius staining was repor- 
ted in 25% of the patients' cases and the presence of 
neurosecretory granules on electron microscopy was 
documented in 27% [22]. The incidence rate of mixed 
differentiation ranged between 31-37% [22], [23]. Most 
important, the choice of treatment remains undefined, 
because the rarity of the tumour has precluded prospect- 
ive randomised trials and such trials are unlikely to be 
carried out in the future. Often, the approach of system- 
ically combined modality is used based on data regarding 
small cell carcinoma of the lung. 
The purpose of the study was to review the published lit- 
erature and to look into the various factors that influence 
induction, treatment and prognosis of this rare disease. 

Methods 

The articles we used for analysis were detected via 
MEDLINE and PubMed search. We used the term "small 
cell carcinoma of the esophagus" for our searching. We 
also reviewed references which were listed in these art- 
icles to get further publications providing more informa- 
tion and aspects about this disease. Eligible articles were 
those dealing with the carcinoma of the esophagus in the 
manner of a primary small cell carcinoma (see list of art- 
icles in Attachment 1). We screened all eligible cases in 
relation to initial 13 features: age at time of diagnosis, 
gender, histology (pure small cell histology, mixed histo- 
logy), symptoms (dysphagia, odynophagia), duration of 
symptoms, risk factors (smoking and/or alcohol abuse), 
tumour site (upper-, middle-, lower-third), tumour size, 
neuroendocrine differentiation, disease stage (limited 
stage, extensive stage), lymph node involvement (positive 
or negative), treatment (chemotherapy and/or radiother- 
apy), and electron microscopic examination of neuro- 
secretory granules. Local treatment consisted of radio- 
therapy and/or surgery, whereas systemic treatment 
consisted of chemotherapy. Predisposing factors for the 
development of oesophageal cancer in general were seen 
as risk factors. From these 13 features the analysis of 
only 7 features (age, gender, histology, symptoms, tumour 
site, tumour size, and disease stage) could give an ad- 
equate meaningfulness, whereas the analysis of the 
other six features did not give satisfying results because 
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more than 50% of the reviewed publications did not 
provide enough information a bout those features. For all 
features the exact numbers of reported cases were given, 
while the histological criteria for pulmonary small cell 
carcinoma proposed by the World Health Organization 
(WHO) was used [24]. The extent of disease was con- 
sidered limited (LS) if the tumour was confined to the 
esophagus or periesophageal tissues (including regional 
lymph node). Extensive stage (ES) was regarded as tu- 
mour sprouted beyond the loco regional area with distant 
metastasis. Argyrophilia was used for histochemical and 
immunochemical staining whereas electron microscopic 
examination was used for the ascertainment of the 
presence of neurosecretory granules. The staging invest- 
igation included anamnesis and physical examination, 
chest radiography, computed tomography of the chest 
and endoscopy. Altogether 313 eligible cases found in 
the literature were analyzed, since the rest of these 
studies either did not satisfy the minimal criteria in re- 
gistered features or were presented collectively. Follow- 
up was reported in terms of time (in months) from dia- 
gnosis until death. Patients who were alive during the 
reported time of communication were indicated as alive. 

Data analysis 

Statistical analysis of survival for different features were 
carried out by the life-table method. A comparison of the 
survival curves was made using the log rank test. The 
Cox proportional hazards model with stepwise regression 
was used for multivariate analysis. All statistical compu- 
tations performed with the Statistical Package for Social 
Sciences (SPSS), Version 11.0 (SPSS Inc., Chicago, USA). 

Results 

The patients' characteristics are listed in Table 1. In all 
cases, the tumour had a histology appearance indistin- 
guishable from lungSCC. Pure small cell carcinoma were 
reported in 260 cases (83%) and mixed cell differentiation 
in 44 cases (14%) with squamous differentiation or/and 
in situ carcinoma. Histological testingfor neuroendocrine 
cells (Grimelius staining, NSE, Chromogranin, Synapto- 
physin) was performed in 130 patients' cases (41.5%); 
71 cases (22.7%) exhibited cytoplasmatic evidence for 
neuroendocrine differentiation. Electron microscopic ex- 
amination was performed in 61 cases (19.5%) whereby 
neurosecretory granules were found in 41 of 61 cases 
(67.2%). Of 313 patients studied, in 234 cases (75%) 
lymph node stage was attained. Ninety-six of 234 patients 
(41%) had no lymph node involvement and 138 of 234 
(59%) had lymph node involvement. Of 313 patients 
studied, in 260 cases (83%) the disease stage was at- 
tained. One hundred and fifty-one patients (48.2%) had 
LS, 109 (34.8%) were presented with ES, and in 53 cases 
(16.9%) the stage was not reported. One hundred eighty 
patients out of 313 (57.5 %) had either only dysphagia 



or no symptom. The most frequent symptom (176 of 180 
patients, 97.8%) was dysphagia. For 93 patients a second 
additional symptom beside dysphagia was reported: 45 
(14.4%) had weight loss, 9 (2.9%) had pain in the right 
upper quadrant, and 8 (2.6%) odynophagia. Hematemes- 
is, dyspepsia, anorexia, cough and sore throat were only 
reported occasionally. For the remaining 40 patients 
(12.8%) no symptoms were reported. Twenty-seven pa- 
tients (8.6%) experienced symptoms 4 weeks, 23 (7.3%) 
8 weeks, 16 (5.1%) 12 weeks, 10 (3.2%) 16 weeks, 4 
(1.3%) 20 weeks, 8 (2.6%) 24 weeks, 5 (1.6%) 28 weeks, 
3 (1%) 32 weeks, and 11 patients (9.3%) more than 32 
weeks before diagnosis. Information about initial treat- 
ment for 297 patients (94.9%) was available and is shown 
in Table 2. Statistical data for the reported features sat- 
isfying the minimal criteria are listed in Table 3. In the 
case of age at the time of diagnosis, the median survival 
for patients aged 50 years or younger was 17.2 months 
versus 9.2 months for patients older than 50 years 
(P<0.005, Figure 1). There also were significant differ- 
ences in survival between patients with LS and those with 
ES (P<0.0001) (Figure 2). The median survival for patients 
with LS was 17.8 months compared to 4.9 months for 
ES. Both features were statistically significant in a multi- 
variate analysis. For tumour size smaller than 5 cm the 
median survival was 9.8 months. For those with larger 
tumours, median survival was 9.2 months. There was no 
significant difference in survival regarding gender (male 
9.7 months vs. 9.8 months for females), histology (small 
cell 10.2 months vs. 7.8 months for mixed cell), type of 
symptoms (dysphagia 9.2 months vs. 7.4 months for 
odynophagia), and tumoursite (upper third 11.4 months, 
middle third 10.5 months, lower third 6.1 months). There 
was a statistically significant difference in survival 
between those patients who received therapy compared 
to patients who did not receive therapy besides best 
supportive care (11.6 months vs 0.8 months, P<0.001, 
HR 0.093, CI 95% 0.053-0.16). For patients who re- 
ceived antineoplastic therapy there was a statistically 
significant difference in survival between patients who 
received local-plus-systemic treatment and those who 
received only local treatment. The median survival for 
patients who received local-plus-systemic treatment was 
14.2 months, whereas for those who received only local 
treatment the median survival was 7.4 months (P<0.01, 
HR 0.439, CI 95% 0.347-0.55). Both, univariate analysis 
and multivariate analysis of ES, showed that only treat- 
ment or lack of it was an independent variable for pro- 
gnosis (P<0.01). Due to the few cases reported, no signi- 
ficant differences in survival for LS patients were found 
referring to different types of local treatments (surgery 
vs. radiotherapy). 

Discussion 

SCCE is a rare tumour ranging between 0.5% up to 2.4% 
of malignant oesophageal neoplasms [3], [25] and 
therefore information about the best therapeutic ap- 
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Table 1: Patient characteristics (all percentages pertain to the number of patients of 313) 



Feature 


number (percent) of reported cases 


Age [years] (median, range) 


60 (31-89 y.) 


291 (92.9%) 


Gender 

Male 
Female 


192 (61.3%) 
99 (31 .6%) 


291 (92.9%) 


Tumour site 

Upper third 
Middle third 
Lower third 
Mid-lower third 
Upper-lower third 


1 1 (3.5%) 
107 (34.2%) 
98 (31 .3%) 
7 (2.2%) 
1 (0.3%) 


224 (71.6%) 


Tumour size [cm] (median, range) 

1- 2 cm 

2- 5 cm 
5-1 0 cm 

10-16 cm 


8.5 (1-16 cm) 
14 (14%) 
57 (18.2%) 
65 (20.8%) 
24 (7.7%) 


160 (51 1%) 


Predisposing factors 
Smoking 
Alcohol 

Smoking and alcohol 

Non-smoking/non-drinking 

Achalasia 


30 (9.6%) 

2 (0.6%) 
50 (16%) 
14 (4.5) 

3 (1%) 


99 (31 .6%) 



Table 2: First line treatment for SCCE 



Treatment of reported cases 


number (percent) 


First line treatment 


31 1 (99.4) 


Best supportive care 


31 (9.9) 


Chemotherapy 


102 (32.6) 


Platin based therapy 


46 (14.7) 


Non-platin based therapy 


56 (17.9) 


Operation 


84 (26.8) 


Radiotherapy 


25 (8) 


Chemotherapy + Radiotherapy 


34 (10.9) 


Operation + Radiotherapy 


7 (2.3) 


Operation + Radiotherapy + Chemotherapy 


14 (4.5) 


Bronchial stent + Radiotherapy + Chemotherapy 


2 (0.6) 


Bronchial stent 


7 (2.2) 


Bronchial stent + Chemotherapy 


1 (0.3) 


Laser treatment + Chemotherapy 


1 (0.3) 


Afterloading + Chemotherapy 


2 (0.6) 


Afterloading 


1 (0.3) 
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Table 3: Cox univariate and multivariate analysis of overall survival 





Univariate analysis 


Multivariate analysis 


Variable 


P-value 


HR* 


(95% CI**) 


P-value 


HR 


(95% CI) 


Disease stage 


<0.0001 


3.218 


2,406^1.30 


<0.0001 


4.884 


2.572-9.27 


Age (years) 


0.976 


1.012 


0.834-.212 








<50 
>50 


<0.0001 
0.018 


1.024 
0.609 


1 .000-1 .041 
0.404-0.91 


0.028 
0.046 


0.520 
0.489 


0.290-0.9 
0.189-0.89 


Tumor size 


0.429 


0.974 


0.913-1.04 








Gender 


0.270 


1.160 


0.891-1.50 








male 
female 


0.428 
0.534 


0.321 
0.423 


0.019-5.343 
0.022^.992 








Histology 


0.609 


1.100 


0.764-1.58 








small cell 
mixed 


0.984 
0.371 


1.004 
1.012 


0.838-1 .202 
0.986-1.039 








Symptoms 


0.199 


0.995 


0.987-1 .00 








Odynophagia 
Dysphagia 


0.611 
0.597 


1.131 
1.231 


0.703-1.820 
0.782-1.785 








Tumor site 














Upper 1/3 
Middle 1/3 
Lower 1/3 


0.752 
0.654 
0.713 


1.330 
1.239 
1.329 


0.227-7.786 
0.213-6.987 
0.245-7.231 









HR: hazard ratio 

CI: confidence interval 




40 60 eo 

survival [months] 



20 



Figure 1: Survival probability, depending on age <50 years versus >50 years, is shown. 
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survival [months] 

Figure 2: Survival probability, depending on localized stage (LS) versus extended stage (ES), is shown. 



proach is not available. Here we present an individual 
patients' data metaanalysis in respect of the reviewed 
published literature. The disease has been described in 
patients ranging in age between 28-88 years, but most 
commonly it occurs during the sixth to eighth decades of 
life [26]. This matches to our median age of 60 years. 
Age <50 years was associated with a statistically signifi- 
cant better overall survival at the time of diagnosis, but 
only 10.2% of the patients were younger than 50 years. 
The reason for this observation may be attributed to more 
aggressive therapy in cases of younger patients. Every 
patient younger than 50 years received a multimodal 
therapy with at least two different modalities. The clearest 
case of this fact were two patients who were treated with 
chemotherapy and syngeneic bone marrow or an autolog- 
ous bone marrow transplant followed by radiotherapy. 
One patient achieved an overall survival of 36 months 
[27]. The other was disease-free 38 months after trans- 
plantation [28]. In a retrospective review of 199 patients, 
Casas et al. reported a male-to-female ratio of 1.57:1 
[22]. Our ratio was slightly higher with a relation of 1.94:1. 
A study of 21 cases from China even reports a male-to- 
female ratio of 3.2:1 [29]. The male dominance could 
reflect the higher incidence of typical risk factors for 
esophageal cancer in general. Certain risk factors were 
not exactly specified and other risk factors beside 
smokingand alcohol, in rare casesalso refluxand Barrett 



syndrome, were not named. So the typical risk factors for 
a small cell carcinoma of the lung, ergo alcohol and 
smoking, can be transferred to our case of the esophagus. 
In contrast to former series described [22], [26], we found 
a predominance of SCCE in the middle third of the eso- 
phagus followed by the localization in the lower third of 
the esophagus, but the low differences suggest that the 
tumour can be found in the lower and middle third in the 
same proportion. In the upper esophagus SCCE is rarely 
found (<5%). This correlates with the different nature and 
the type of muscle cells in the upper esophagus in relation 
to the lower and middle third (skeletal muscles in the 
upper third, smooth muscles in the middle and lower 
third). Symptoms present at the time of diagnosis were 
predominantly dysphagia, followed by weight loss and 
chest pain. Mean duration of symptoms was 4.1 months. 
Neither tumour size nor site of the tumour in the esophag- 
us showed statistical differences in terms of different 
median survival in any group. Due to the small number 
of patients who have been reported on, the importance 
of factors such as argyrophilia or the presence of neuro- 
secretory granules has not been evaluated. With regard 
to the small tumours of the lung, the oesophageal variety 
behaves aggressively and is associated with rapid and 
widespread metastases at time of diagnosis, therefore 
the prognosis for constant healing is worse compared to 
its counterpart from the lung, but compared to the small 
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cell carcinoma of the lung, a significant survival difference 
has been observed between LS and ES disease. One 
reason of bad prognosis for disease at ES could be that 
most of the patients had either been in very poor condi- 
tion at the time of diagnosis and thus received no specific 
antineoplastic therapy, or were treated only with palliative 
surgery. In none of the articles the performance status 
of patients was clearly documented, which is an important 
factor for the beginning of treatment. The provision of 
treatment in cases of ES or the addition of systemic 
treatment in cases of LS is also influenced by perform- 
ance status. Therefore, the performance status is a very 
important factor in the selection of treatment. Also, due 
to the small number of patients, evaluation of possible 
differences in the therapeutic results of different applic- 
ations of chemotherapy has not been carried out. A lot 
of options have been exercised in the treatment of SCCE, 
but it is still not possible to compare the efficiencies be- 
cause of the small number of patients and the lack of 
controlled trials. In Japan, a 78-year-old man with SCCE 
was treated with a carboplatin (CBDCA) plus etoposide 
(VP-16) combination of chemotherapy and radiation 
leading to complete remission without recurrence [30]. 
Another 60-year-old Japanese patient was treated with 
5-fluorouracil plus cisplatin (CDDP) and surgery leading 
to disappearance of the tumor without recurrence [31]. 
Dealing with extrapulmonary SCC, there is an arising 
conformance in the literature that chemotherapy should 
be the basis of treatment. Our review confirms this fact, 
also because it is verified that small cell carcinoma in 
general is susceptible to antineoplastic chemotherapy. 
SCCE is histologically identical to its counterpart from the 
lung, its aggressive behavior and chemosensitivity are 
similar [19]. Lack of antineoplastic therapy is associated 
with a statistically significant shorter survival which is 
shown in cases where patients received only best support- 
ive care. In any case the practicability of any kind of active 
treatment is the best prognostic factor. Therefore system- 
ic treatment must be an integral part of treatment in view 
of the high rate of distant metastasis at diagnosis or later 
in the course of the disease. Local tumour control also 
seems to be important. A patient reported by Law et al. 
survived 72 months after he has been treated by surgery 
followed by chemotherapy and, after recurrence, by radio- 
therapy. Radiotherapy alone used on patients with eso- 
phageal SCC has shown disappointing results and should 
rarely be used as the sole treatment modality [32], [33]. 
In their review of 107 patients [34], Lieberman et al. 
found out that the longest median survival time 
(28 months) was obtained in cases of patients treated 
by esophagectomy in combination with chemotherapy. 
Kuo etal. suggested that for patients with limited disease, 
curative resection followed by chemotherapy can provide 
long-term survival and can be considered as primary 
treatment for selected patients [35]. The fact that patients 
could have mixed histology implicates that these tumours 
do not have chemo- and radiosensitiveness like pure 
SCCE and therefore should be treated by radical en bloc 
esophagectomy. In general, the appropriate selection of 



patients who were treated with combined regimens has 
to be noticed in order to be able to prove sufficiently that 
those who received multimodality treatment have lived 
longer than those given only one form of treatment. Since 
SCCE should be considered a systemic disease, we re- 
commend that chemotherapy combined with local treat- 
ment, probably additional radiotherapy, should be used 
as standard treatment for LS as well as for ES of SCCE, 
as in the case of intrathoracic SCC of the lung, because 
it may produce long term remission and possibly long 
term survival. In the ES the optimal prognostic factor is 
the application of treatment depending on performance 
status. However, our study did not reveal any optimal 
treatment protocol. At the sight of lack of randomized 
trials, the selection of the best therapeutic approach to 
tackling this rare illness can be made easier by classifying 
the illness in prognostic subgroups. 
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